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Description 

BACKGROUND OF THE INVENTION 

This invention relates to an identification system 5 
comprising an interrogator and a plurality of transpond- 
ers. 

South African Patent application No. 92/0039 de- 
scribes an Identification system which comprises an in- 
terrogator and a number of Individual transponders, 
each transponder being associated with an article to be 
identified. The articles to be identified may be vehicles, 
items of stock in a supermarket or warehouse, or hu- 
mans, for example. In the system described in the above 
mentioned patent application, it is possible under ex- 
treme circumstances that the signal from one trans- 
ponder which is relatively far away from the interrogator 
could be swamped by the signal from a nearby trans- 
ponder, leading to non-ldentlftcation of the transponder 
which is further away. 

It is an object of the invention to improve the relia- 
bility of transponder identification In a system of the kind 
referred to above. 

PRIOR ART 

EP 161 799 A discloses an interrogator/transponder 
system in which an interrogator broadcasts an interro- 
gation signal to a plurality of transponders present in the 
interrogation field. Each transponder transmits a reply 
signal consisting of a uniquely coded identification 
number. The interrogator the re-transmit the signal it has 
received and each transponder decodes the signal and 
checks the data against its own identification number. 
In the event that a particular transponder recognizes its 
own code, that transponder discontinues the reply sig- 
nal or adjusts to receive further instructions (all others 
having shut down). If interference occurs because two 
or more transponders are transmitting at the same time, 
the interrogator waits until a valid signal is received. 

EP 494114 A discloses another interrogator/trans- 
ponder system in which an interrogator broadcasts an 
interrogation signal to a plurality of transponders 
present in the interrogation field. One example of the 
identification system comprises an interrogator or read- 
er which transmits interrogation signals at a power of 
approximately 1 5W and at a frequency of approximately 
915 MIHZ to a number of passive transponders. The 
transponders derive a power supply from energy in the 
interrogation signal, and modulate a portion of the en- 
ergy received from the interrogator with an identification 
code to generate a response signal, which is transmitted 
back to the interrogator. 

The transponder can use separate receiver and 
transmitter antennas, or a single antenna can be utilised 
for both reception and transmission. The response sig- 
nal can be generated by modulating the reflectivity of 
such an antenna, instead of using a modulator to redi- 



rect energy from the receiver antenna to the transmitter 
antenna. Alternatively, the transponder can be inde- 
pendently powered and may generate its own response 
signal. 

The system described in the above mentioned pat- 
ent application provides for each transponder to wait for 
a random or pseudo-random period after receiving an 
interrogation signal from the interrogator, before trans- 
mitting its own response signal. Successful identifica- 
tion of any transponder is indicated by a brief interrup- 
tion or other modification of the Interrogation signal, fol- 
lowing closely on the successful reception of a response 
signal of any particular transponder. This acts as a turn- 
off signal to the relevant transponder. The random or 
pseudo-random delay in the generation of response sig- 
nals, in response to repeated interrogation signals, en- 
sures that ail transponders will eventually be identified 
by the interrogator. 

Normally, if two transponders transmit respective 
response signals substantially simultaneously, the inter- 
rogator will not successfully identify either of the trans- 
ponders, due to interference between the response sig- 
nals. In response to a subsequent interrogation signal, 
the two transponders will transmit further response sig- 
nals with respective new random or pseudo-random de- 
lays, and will then be detected. However, in an extreme 
case of the above situation, one of the two transponders 
may be much closer to the interrogator than the other, 
so that its response signal swamps the simultaneously 
transmitted response signal of the other. In this situation, 
the interrogator may successfully receive the response 
signal of the nearer of the two transponders, and will 
then indicate successful reception of that response sig- 
nal by modifying its interrogation signal, to instruct the 
nearer transponder to turn itself off. This may be inter- 
preted by both transponders to mean that their respec- 
tive response signals have been successfully received, 
so that they both shut off. This will result in the second 
transponder not being counted. 

SUMMARY OF THE INVENTION 

According to the invention an identification system 
comprising an interrogator and a plurality of transpond- 
ers. 

the interrogator including transmitter means for 
transmitting an interrogation signal to the trans- 
ponders, receiver means for receiving response 
signals from the transponders, and processor 
means for identifying transponders from data in the 
response signals; 

each transponder comprising receiver means for 
receiving the interrogation signal, a transponder 

clock generator, a code generator, transmitter 
means, and a modulator connected to the code gen- 
erator, so that on receipt of the interrogation signal 
the transponder transmits a response signal con- 



is 



20 



25 



30 



35 



40 



45 



SO 



2 



3 



EP 0 585 132 B1 



4 



taining data which identifies the transponder; 
the interrogator being adapted to detect successful 
identification of any transponder and to nnodify the 
interrogation signal to indicate successful identifi- 
cation, each transponder including means respon- s 
siveto a respective modification of the interrogation 
signal to cease transmission of its response signal 
the interrogator further including clock extraction 
means for extracting a synchronising clock signal 
from a received response signal and modifying 
means to modify the interrogation signal synchro- 
nously with said synchronising clock signal. 

This invention relates to an identification system 
similar to that described in South African Patent Appli- 
cation No. 92/0039, equivalent to EP 494114 A referred 
to above. 

In order to address the above worst case scenario, 
and generally to improve the reliability of detection of 
transponders of this kind, the interrogator includes a 
synchronisation circuit which extracts a clock signal 
from a successfully received transponder response sig- 
nal, and which synchronises the modification of the in- 
terrogation signal which is used to confirm successful 
reception of a response signal with the operation of the 
relevant transponder. Because each transponder has its 
own internal clock, the frequency of which depends on 
the power supply voltage derived from the interrogation 
signal, as well on the tolerance of the clock components 
in the transponder, the clock frequencies of different 
transponders vary relatively widely Thus, by synchro- 
nising the modification of the interrogation signal with 
the singular clock frequency of the relevant transponder, 
the chance of another transponder having transmitted 
its response signal substantially simultaneously, and al- 
so having a substantially identical clock frequency is 
made remote. This improves the reliability of detection 
substantially. 

The interrogator includes clock extraction means 
for extracting a clock signal from the response signal 
which is used to synchronise the modification of the In- 
terrogation signal with the received response signal. 

The clock extraction means may be adapted to gen- 
erate a pseudo transponder clock signal which follows 
the frequency of the extracted transponder clock signal. 

Preferably, the clock extraction means includes a 
voltage controlled oscillator which generates the pseu- 
do transponder clock signal, and extracted clock moni- 
tor means which monitors the presence of the extracted 
transponder clock signal and which controls the voltage 
controlled oscillator to maintain the frequency of the 
pseudo transponder clock signal constant in the ab- 
sence of the extracted transponder clock signal. 

The interrogator may include timing reference 
means arranged to generate an output voltage for con- 
trolling the voltage controlled oscillator, the output volt- 
age being related initially, when a transponder response 
signal is received, to the value of a synchronisation code 



in the transponder response signal. 

The timing reference means may be arranged to 
generate a voltage ramp, the voltage value reached by 
the ramp being related to the duration of a synchronisa- 
tion bit in the transponder response signal. 

The modifying means may be adapted to modify the 
interrogation signal for a first predetermined number of 
transponder clock periods, a second predetermined 
number of transponder clock periods after successful 
reception of the transponder response signal by the in- 
terrogator. 

In a preferred embodiment the interrogation signal 
is modified by being interrupted. 

The transponder may include logic circuitry ar- 
ranged to monitor the modification of the interrogation 
signal and to cause the transponder to cease transmis- 
sion of its response signal only if the modification of the 
interrogation signal has a duration related to the dura- 
tion of a predetermined number of transponder clock pe- 
riods. 

The logic circuitry may be arranged to monitor the 
modification of the interrogation signal over a period cor- 
responding to a single transponder clock period. 

The modifying means may be adapted to nrwdify the 
interrogation signal at least a second time for a third pre- 
determined number of transponder clock periods, a 
fourth predetermined number of transponder clock pe- 
riods after successful reception of the transponder re- 
sponse signal by the interrogator. 

The transponder preferably includes control means 
arranged to detect the second modification of the inter- 
rogation signal and to disable the transponder for a pre- 
determined time after the transponder ceases to receive 
the Interrogation signal. 

The predetermined time is preferably determined 
by a timing circuit comprising a charge storage device 
which Is arranged to be charged by energy derived from 
the interrogation signal, and to be discharged at a con- 
trolled rate after the transponder ceases to receive the 
interrogation signal. 

The modification of the interrogation signal prefer- 
ably comprises a transition which occurs at a controlled 
rate to keep the maximum frequencies generated by the 
transition within an acceptable range. 

In an alternative embodiment ofthe system, partic- 
ularly suitable for use in anti-theft applications, the 
means responsive to a modification of the interrogation 
signal is adapted to disable the transponder for a pre- 
determined period of time. 

This allows a transponder attached to an article in 
a retail outlet to be disabled at a till or check-out, so that 
it does not respond to interrogation signals from an in- 
terrogator at an exit. 

Further according to the invention there Is provided 
a transponder comprising receiver means for receiving 
an interrogation signal, a transponder clock generator, 
a code generator, transmitter means, and a modulator 
connected to the code generator, so that on receipt of 
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the interrogation signal the transponder transmits a re- 
sponse signal containing data which identifies the trans- 
ponder, the transponder further comprising indicating 
means responsive to a respective modification of the in- 
terrogation signal indicating successful identification, 
the indicating means causing the transmission of the re- 
sponse signal the cease if the interrogation signal is 
modified synchronously with said transponder clock sig- 
nal. 

The indicating means may include logic circuitry ar- 
ranged to monitor the modification of the Interrogation 
signal and to cause the transponder to cease transmis- 
sion of its response signal only if the modification of the 
interrogation signal has a duration related to the dura- 
tion of a predetermined numberof transponder clock pe- 
riods. 

Preferably, the transponder logic circuitry is ar- 
ranged to monitor the modification of the interrogation 
signal over a period corresponding to a single trans- 
ponder clock period. 

The indicating means responsive to a modification 
of the interrogation signal may be adapted to disable the 
transponder for a predetermined period of time. 

The transponder may include control means ar- 
ranged to detect a second modification of the interroga- 
tion signal and to disable the transponder for a prede- 
termined time after the transponder ceases to receive 
the Interrogation signal. 

The predetermined time may be determined by a 
timing circuit comprising a charge storage device which 
is arranged to be charged by energy derived from the 
interrogation signal, and to be discharged at a controlled 
rate after the transponder ceases to receive the interro- 
gation signal. 

Further according to the invention there is provided 
an Interrogator for identifying a plurality of transponders 
comprising 

transmitter means for transmitting an interrogation 
signal, receiver means for receiving response sig- 
nals the transponders, processor means for identi- 
fying transponders from data in the response sig- 
nals, the interrogator being adapted to detect suc- 
cessful identification of any transponder and to 
modify the interrogation signal to Indicate success- 
ful identification, 

characterised in that the interrogator includes clock ex- 
traction means for extracting a synchronising clock sig- 
nal from a received response signal and means to mod- 
ify the interrogation signal synchronously with said syn- 
chronising clock signal. 

There is also provided a method of identifying a plu- 
rality of transponders comprising the steps of 

transmitting an interrogation signal to the trans- 
ponders, 

each transponder receiving the interrogation and 



transmitting a signal, containing data, in response, 
receiving the response signals from the transpond- 
ers, 

identifying transponders from data in the response 
5 signals, 

detecting successful Identification of any trans- 
ponder, 

modifying the interrogation signal to indicate such 
successful identification, thereby causing a respec- 
10 tive transponder to cease transmitting its response 

signal, 

characterised in that a synchronising clock signal is de- 
rived from a received response signal and the interro- 
is gation signal is modified synchronously with said syn- 
chronising clock signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Figure 1 is a simplified block schematic diagram of 
an interrogator according to the invention; 
Figure 2 is a diagram indicating schematically the 
basic operation of a transponder of the In- 
vention; 

2S Figure 3 is a flow chart illustrating the operation of 
the interrogator of Figure 1 in use; 
Figure 4 is a timing diagram illustrating the wave- 
forms found in various parts of the inter- 
rogator circuitry: 

30 Figure 5 is a schematic diagram of synchronisation 
circuitry of the interrogator circuit of Figure 
1 ; 

Figure 6 is a timing diagram illustrating the opera- 
tion of a first embodiment of the identifica- 
3S tion system, showing the interaction of a 

transponder and the interrogator; 
Figure 7 is a timing diagram of a second embodi- 
ment of the Identification system: 
Figure 8 is a simplified block schematic diagram of 
40 a transponder according to a second em- 

bodiment of the invention; 
Figure 9 is a schematic diagram of the gap detec- 
tion logic circuit of Figure 8; and 
Figure 10 is a flow chart illustrating the operation of 
45 the transponder of Figure 8. 

DESCRIPTION OF EMBODIMENTS 

Figure 1 shows the synchronisation circuit of the in- 
50 terrogator. The circuit Includes an amplifier 10 which 
amplifies the received response signal from the trans- 
ponder which is responding to an interrogation signal 
from the interrogator. This signal carries a transponder 
identification code in a Manchester code format. The 
55 signal is fed to a transponder clock extraction circuit 1 2, 
a data extraction circuit 14. and a start detect circuit 16. 
The extracted data and the extracted clock are sent to 
a microprocessor 18 for code validation along with a 
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"BUSY" signaltrbm an activity indicator circuit 34, whicli 
is generated when both the start detect circuit' 16 and 
an extracted clock monitor circuit 20 provide an output, 
indicating that the hardware is busy processing a re- 
ceived code. The start detect circuitry 16 monitors the s 
output of the amplifier 10 to determine when a trans- 
ponder response code starts by looking tor the quiet bits 
at the start of a received code, and provides an output 
to the activity indicator circuit 34 when these quiet bits 
are detected. If the activity indicator circuit simultane- 
ously receives an output from the extracted clock mon- 
itor circuit 20, it sends a "Busy" signal to the microproc- 
essor to initiate a decoding cycle. 

The clock extraction circuit 12 monitors all the tran- 
sitions In the received Manchester code, only allowing 
the transitions occurring within a certain tolerance about 
the middle of the bit period to generate clock pulses. The 
output pulse train of the transponder clock extraction cir- 
cuit 1 2 is fed to a phase comparator circuit 22 and com- 
pared with the output of a voltage controlled oscillator 
(VCO) 26 in order to modify a timing reference voltage 
(V^ef) held at the output of the timing reference circuit. 
This reference enables the CO 26 to generate a 'pseudo 
transponder clock" frequency locked to the extracted 
transponder clock frequency at the time the last bit of 
the transponder code was sent. At the same time the 
extracted clock monitoring circuit 20 monitors the ex- 
tracted clock. When the last bit of the transponder code 
has been received no nnore transponder clock pulses 
can be extracted and the extracted clock monitor circuit 
20 signals the CO 26 to hold its present output frequen- 
cy, corresponding to the transponder clock frequency at 
the time of transmission of the last bit of data from the 
transponder. 

The output of the CO 26 is fed to an interrogator 
shutdown logic circuit 28 which controls the operation 
of the interrogator's transmitter circuitry 30, in conjunc- 
tion with a "Valid code" signal from the microprocessor 
18 via a logic circuit 32. On successful reception of the 
response signal by the Interrogator, the interrogation 
signal is modified in order to notify the relevant trans- 
ponder that its response was received and that It must 
cease further transmissions of its code. 

The operation of a transponder Is shown schemat- 
ically in Figure 2. When the transponder receives an in^ 
terrogation signal, it modulates Its own identification 
code onto the interrogation signal and transmits a re- 
sponse signal back to the interrogator. The transponder 
Internal logic then monitors the interrogation signal for 
a "turn-off instruction, represented by a brief Interruption 
in the interrogation signal. If the tum^ff instruction is 
detected, the transponder ceases its transmission. If no 
turn-off instruction is detected, the transponder outputs 
its identification code again, after a random or pseudo- 
random delay, in response to the next Interrogation sig- 
nal, and the process is repeated. 

The code transmitted by a transponder, as shown 
in Figure 2, is comprised of a number of quiet bits, fol- 



lowed by a synchronisation bit, followed in turn by the 
Manchester code containing the transponder identifica- 
tion data. A quiet bit is a bit period where nothing (logic 
LOW) is transmitted and should be distinguished from 
a Manchester ZERO bit, in which a LOW is transmitted 
in the first half of the bit period and a HIGH during the 
second half. In Manchester code a positive or negative 
transition always occurs in the middle of the bit period. 
This fact Is used by the interrogator synchronisation cir- 
cuit to extract the clock used to generate the Manchester 
code in the transponder. The synchronisation (sync) bit 
is a logic ONE bit, which when transmitted in Manches- 
ter format is combined with the clock in such a way that 
the Manchester bit Is HIGH in the first half of the bit and 
LOW in the second half of the bit when the quiet period 
is LOW. Since the timing reference is derived from 
measuring the pulse width in the first half of the Man- 
chester representation of the sync bit it is important that 
this pulse occurs In the first half of the bit and not in the 
second half of the bit. 

The flow diagram of Figure 3 shows the steps that 
the interrogator hardware goes through, while some of 
the associated waveforms are shown in Figure 4. 

Step 1: The output of the amplifier 10 is monitored 
for the quiet bits in order to find the start of 
the transponder identification code. The first 
bit sent after the quiet bits is a synchronisa- 
tion bit which Is used to determine the period 
and hence the frequency of the code. A busy 
signal from the activity indicator 34 is sent to 
the microprocessor 18 to indicate the start of 
a decode cycle. 

Step 2: A constant current source in the timing ref- 
erence circuit 24 generates a timing refer- 
ence ramp voltage V^qi which is sampled tor 
the duration of the sync pulse and then held. 
This reference voltage relates directly to the 
clock frequency of the code. 

Step 3: The timing reference ramp voltage is contin- 
uously generated and the voltage compared 
to a weighted version of the reference. The 
waveforms shown in Figure 4 show how at 
1 .5 times the reference voltage the data is 
latched and at twice the reference voltage 
the clock is generated which is used by the 
microprocessor 18 to read the data at the 
output of the data extraction circuit 14. The 
timing reference ramp Is reset when the ex- 
tracted clock pulse occurs within the accept- 
ed tolerance around twice the reference volt- 
age. The ramp is sampled and held when the 
clock occurs and compared to the reference 
which is modified In order to track the clock 
frequency of the transponder. 

Step 4: When no more clock pulses are received (af- 
ter the last code bit has been decoded) the 
ramp is not reset and proceeds to a voltage 
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four times the reference, which activates 

step 5. 

Step 5: At this point the extracted clocic monitoring 
circuit 20 outputs a "hold" signal to the VCO 
26 which holds the timing reference voltage 
at its present value, so that the VCO contin- 
ues to generate its present output frequency. 
If the microprocessor determines that the 
decoded code is valid it enables the interro- 
gator shutdown logic to indicate to the trans- 
ponder it has been successfully identified. If 
it is not a valid code, the microprocessor 18 
will reset the circuit by sending a "reset" sig- 
nal to the start detect circuit 16 and it will be- 
gin looking for the next code. 

Step 6: The interrogator signal is modified in order 
to indicate to the relevant transponder that it 
has been successfully identified. In the 
present embodiment this is achieved by 
turning off the transmitter 30 for a short pe- 
riod in the precise way described below. 

Figure 5 shows in more detail how the phase locking 
and clock extraction process occurs. The start detect cir- 
cuitry 1 6 monitors the Manchester code at the output of 
the amplifier 10 and indicates code activity, which starts 
the reference acquisition step 2. The output of a ramp 
generator 36 is sampled and held by a sample and hold 
circuit 38 at the end of the sync pulse. This reference 
voltage (V^^f) is multiplied by four by an amplifier 40 and 
used to generate a number of different reference levels 
by means of a divider and comparator network 42. The 
timing ramp is continuously generated and compared to 
the reference network in order to determine what action 
to take. At 1.5 times the held reference voltage we are 
in the first half of a Manchester bit period, and the state 
is latched into a D-type flip-flop 66. When the state tran- 
sition occurs within its tolerance (1.8 V^^f - 2.2 V„f) in 
the middle of the bit period, the extracted clock pulse Is 
generated. This pulse is used by the microprocessor 18 
to read the latched output of the D-type flip-flop. This 
action is repeated for the duration of the code and the 
associated extracted clock. These generated referenc- 
es are based on the fact that the held reference voltage 
is proportional to a pulse width of half a bit period meas- 
ured in the first half of the sync bit period. 

When a clock pulse occurs a phase comparator 
sample and hold circuit 46 samples and holds the value 
of the timing reference ramp and compares this, after 
dividing it by two in a divider circuit 48, to the held timing 
reference (V^gj). If any difference occurs a portion of the 
difference Is combined by an adder 50 with the refer- 
ence (V^ef) in order to pull the reference, and hence the 
generated clock frequency, towards the new value of the 
extracted transponder clock frequency. When the code 
ends no further clock can be extracted resulting in the 
ramp generator 36 not being reset. The ramp voltage 
then reaches four times V,^f and the output of the com- 



parator 42 operates a logic switch 52 which resets the 
ramp generator 36 and proceeds to generate pseudo 
clock pulses at twice the updated timing reference peri- 
od (V^t). 

5 The microprocessor 1 6 reads the data out signal on 
each clock pulse and determines the validity of the code 
by means of an error detection algorithm. In the present 
embodiment a simple parity check algorithm is used. If 
the code passes the check the microprocessor allows 
the interrogator shutdown logic to modify the interroga- 
tor signal and sends the code on to the processing cir- 
cuitry of the Interrogator system via a system interface 
54. 

Referring now to Figure 6, a waveform diagram 
shows diagrammatically how the interrogator synchro- 
nises its brief shut-down or "turn-off" signal with the op- 
eration of the transponder. The diagram of Figure 6 
shows a modulation signal 56 which Is generated by the 
transponder, and which finishes on period N + 1 of the 
transponder clock waveform 58. Two clock periods later, 
at clock period N + 3, the transponder logic circuitry 
checks that the interrogation signal is still being re- 
ceived. Immediately after the transponder clock pertod 
N+3the interrogator shuts off its interrogatbn signal, re- 
ducing its output power 60 to zero, and remains off until 
the end of the transponder clock period N+6. At the end 
of the clock period N+6, the transponder logic checks 
that the interrogation signal is still absent. The interro- 
gation signal is then restored to full power At clock pe- 
riod N+7, the transponder logic checks whether the in- 
terrogation signal is present again. The check is repeat- 
ed at clock period N+8. If all of the checks are correct, 
the transponder decides that the turn-off signal from the 
interrogator applies to It, and disables the transmissbn 
of further response signals. The transponder remains 
off until such time as the interrogation signal has re- 
mained off for a predetermined time, allowing the reset- 
ting of all transponders, and until the interrogation signal 
is restored subsequently. 

The waveform 62 in Figure 6 is a pulse generated 
by the data extraction and code validation circuits of the 
interrogator on detection of a valid response signal code 
from a transponder, while the waveform 64 is a trans- 
ponder enable signal generated by the internal logic cir- 
cuitry of the transponder. As can be seen from the dia- 
gram, the transponder enable signal changes state at 
the end of the transponder clock period N+8, after con- 
firmation of the turn-off signal from the interrogator. 

To avoid generating undesired radio frequency in- 
terference, the interrogation signal is not shut-off or re- 
stored instantaneously, but Is shut-off and restored at a 
controlled rate by the interrogator shut-down logic circuit 
28 over at least one transponder clock period, as shown 
in Figure 6. The rise time and fall time of the turn-off/ 
turn-on sequence are controlled to keep the maximum 
frequencies generated by the transitions within an ac- 
ceptable range. This is achieved by a filter circuit at the 
input of the transmitter 30 which limits the rise and fall 
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times of the driving signal applied to the transmitter In- 
put. 

The transponder monitors a "rising edge" at the end 
of the interrogator turn-off signal rather than a falling 
edge, since the characteristics of the latter tend to vary s 
more with variations in system capacitance and other 
component values, and with the power drawn by the 
transmitter. 

The result of the above described techniques is that 

the "turn-off window In the Interrogation signal which is 
monitored by each transponder Is effectively only one 
clocl^ period wide (that Is, the clocl^ period between N+6 
and N+7), which reduces the likelihood of two trans- 
ponders both transmitting and shutting down simultane- 
ously In a system comprising one thousand transpond- 
ers, the likelihood of error is reduced to approximately 
0.01%. 

In certain applications, it may be necessary for the 
transponders to be interrogated more than once, with 
short time intervals between interrogations, and subse- 
quently for them to be interrogated at longer time Inter- 
vals. An example of such an application arises when 
transponders of the invention are used to identify items 
of stock in a supermarket. When a delivery vehicle ar- 
rives at the supermarket, the contents of the vehicle are 
scanned by an interrogator, and the resulting print-out 
or display is compared with a delivery Invoice or inven- 
tory. If any discrepancies are noted, the interrogation 
process may need to be repeated in a relatively small 
space of time. This procedure operates as described 
above. 

At the supermarket check-out. when a customer 
has filled a trolley with various items, each bearing a 
transponder, the transponders are reactivated and read 
by an Interrogator connected to a till. In order to prevent 
theft In the case of a self-sen/ice check-out, the Interro- 
gator sends a supplementary tu rn-off signal to the trans- 
ponder to turn it off for a length of time after it has been 
removed from the interrogation field. At the exit of the 
supermarket a security check-out Is located, capable of 
detecting any transponders which have not been ren- 
dered inactive by this procedure. Some time after the 
customer has left the supermarket, the transponders be- 
come active once more, allowing them to be used at 
home. For example, a customer could have an interro- 
gator at home, which could be used to read the contents 
of a pantry, to determine which items need to be re-pur- 
chased. (Otherwise, the transponders can be removed 
or destroyed after they have passed through the check- 
out.) 

In order to implement this aspect of the Invention, 
the transponder Is designed to look for two turn-off sig- 
nals In succession. The transponder responds to the 
first turn-off signal as described above. When this turn- 
off signal is detected, the transponder ceases further 
transmissions as long as it remains in the interrogator's 
field. The transponder now looks for a second turn-off 
signal. If this second tum-off signal is detected, the 



transponder charges up a capacitor, using energy from 
the Interrogation signal, which disables the code gener- 
ator circuitry of the transponder for a predetermined pe- 
riod (say, ten minutes) after the transponder has been 
removed from the Interrogator's field. 

Figure 8 shows an example of a transponder which 
Is able to respond to dual turn-off signals. The trans- 
ponder comprises a receiveAransmit antenna 110, the 
output of which is fed via diodes D1 and D2 to a power 
supply capacitor CI . When the capacitor CI is suffi- 
ciently charged, the transponder circuitry Is activated, 
and the transponder begins to transmit its identification 
code as described above. The power supply trom the 
capacitor CI powers a code generator circuit 1 1 2 and a 
clock generator circuit 114 which receives a "clock en- 
able" signal via a resistor R. The code generator, which 
in normal operating mode Is enabled by a "code enable" 
signal from a gap detection logic circuit 116, sends its 
output to a modulator circuit 118, which modulates the 
transponder identification code from the code generator 
112 onto the interrogation signal, at a clock frequency 
determined by the clock generator circuit 114. 

If the response signal from the transponder is suc- 
cessfully detected by the interrogator, the Interrogator 
transmits a first tum-off signal, as shown In Figure 7. 
between transponder clock periods N + 3 and N + 8. 
This Interruption In the interrogation signal is detected 
by the gap detection logic circuit 116 and the "code en- 
able" signal is removed from the code generator, disa- 
bling the transponder. The gap detection logic circuit 116 
now monitors the interrogation signal for a second turn- 
off signal, which, in Figure 7, occurs between transpond- 
er ckx;k periods N + 10 and N + 14. If this second turn- 
off signal is detected, the gap detection logic circuit 116 
sends a switch control signal to a controllable switch S1 , 
closing the switch. This allows a timing capacitor Cj to 
charge up via a diode D3. When this capacitor has 
reached a predetermined level of charge, it turns on a 
field effect transistor T1 , removing the "clock enable' 
signal from the clock generation circuit 114. This disa- 
bles the transponder, and the transponder remains in 
this state until it is removed from the interrogator's field. 
When this happens, the timing capacitor Cj is dis- 
charged through a parallel leakage resistor R|_. Once the 
timing capacitor Cj has discharged fully, the transpond- 
er will again operate normally, and will respond to Inter- 
rogation signals. However, if the transponder is moved 
into an interrogation field at any time while the capacitor 
Cj is still charged, the clock generation circuit 114 will 
continue to be disabled. Inhibiting operation of the trans- 
ponder. 

Figure 9 Is a schematic diagram Illustrating the gap 
detection logic circuit 116 of Figure 8 in greater detail. 
The circuit has two Inputs and two outputs, correspond- 
ing to the inputs and outputs shown in Figure 8. The in- 
puts are a "clock" Input for receiving the transponder 
clock signal and an "RF power" line to monitor the pres- 
ence of received RF power from the interrogator. The 
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outputs of the circuits are a "code enable" output to the 
code generator 112, and a switch control output "SW 
contror for controlling the controllable switch SI . 

When power is Initially applied to the gap detection 
logic circuit 116, a power-on reset circuit 120 applies a s 
reset signal to a disable flip flop 1 22 and resets a random 
gap generator circuit 124. The randonn gap generator 
circuit 124 provides an output pulse to a modulator en- 
able flip flop 1 26 after a pseudo random delay, effective- 
ly changing the spacing between successive data trans- 
missions from the transponder. A random number gen- 
erator in the random gap generator circuit is seeded 
each time a reset signal is received from the power-on 
reset circuit 120. The modulator enable flip flop 126 Is 
configured to start in a reset condition, providing a reset 
signal to a frame length counter 128 which measures 
and controls the length of codes transmitted by the code 
generator 112. 

The Q output of the disable flip flop 1 22 is fed to the 
D input of the modulator enable flip flop 126. The ran- 
dom gap generator 124 generates an output pulse at 
pseudo random spacing which toggles the modulator 
enable flip flop 126. If the D input of this flip flop is high, 
its Q output becomes high. This serves as a 'code en- 
able" signal, enabling the code generator 112. This out- 
put is also fed to an AND gate 1 30, which allows the 
transponder clock signal to the fed to the frame length 
counter 1 28, which records one count for each incoming 
clock pulse as the code generator 1 1 2 outputs the trans- 
ponder's Identification code sequence. At the end of the 
code sequence, the frame length counter overflows, 
providing a reset signal to the modulator enable flip flop 
126. This removes the "code enable" signal from the Q 
output of the modulator enable flip flop 1 26, and enables 
a parallel load right shift register 132, which is loaded 
with a sequence of zero's except for the first bit (the left- 
most bit in Figure 9), which is loaded with a one. Each 
of six latch flip flops 134 to 144 is reset by the output 
signal from the frame length counter 128. 

The serial input of the shift register 132 is held at 
logic "zero" and a shift register is so arranged that for 
each clock pulse the loaded "1 " shifts one location to the 
right. The outputs of the shift register are so connected 
as to clock the latch flip flops at the appropriate clock 
cycle corresponding with the timing diagram of Figure 
7. The D inputs of the latch flip flops 1 34 to 1 44 are con- 
nected to the "RF power" line of the circuit, and the latch- 
es either record a "1 " or a "zero", depending on the state 
of the "RF power" line when the "1 " propagating along 
the shift register clocks the appropriate latch. 

Should the interrogator have received a perfect 
identification code from the transponder and have mod- 
ulated the Interrogation signal with an appropriate Inter- 
ruption or turn-off signal, the state of the latch flip flops 
1 34 to 144 will correspond to a predetermined sequence 
of 1 's and zeros, which is decoded by several gates 
comprising inventors 146 and 148, and multiple Input 
AND gates 1 50 and 1 52. When the correct turn-off mod- 



ulation Is received, a rising edge is output by the AND 
gate 150, which is fed to the clock input of the disable 
flip flop 122, disabling further toggling of the modulator 
enable flip flop 1 26. If a second turn-off signal is detect- 
ed, the output of the AND gate 152 goes high, raising 
the "SW control" output, and disabling the onboard clock 
generator of the transponder. 

Figure 10 shows the operation of the above de- 
scribed version of the operation of the transponder In a 
flow chart format. 

The technology described above with reference to 
Figures 8 and 9 can also be applied to theft prevention 
application, where the transponders of the invention are 
used to "tag" articles of merchandise in a retail outlet. In 
such an application, an interrogator at a till or check-out 
transmits interrogation signals to transponders in re- 
spect of articles of merchandise, and effectively sends 
turn-off signals to these transponders when they are 
successfully identified. By means of similar circuitry to 
that described in Figures 8 and 9, the transponder is dis- 
abled for a predetermined period (say, ten minutes). The 
customer then passes through an exit at which a second 
interrogator is located. Those transponders which have 
been disabled by correct processing at the check-out 
will not respond to the interrogation signals from the in- 
terrogator at the exit. However, transponders in articles 
which have been shoplifted will be detected by the In- 
terrogator at the exit, which can generate an appropriate 
alarm signal. 

The transponders described above are relatively ro- 
bust and inexpensive, and can be applied to a variety of 
different articles, as mentioned above. In most cases, a 
single interrogator would not be required to identify 
transponders associated with completely different types 
of articles. For example, an interrogator used In a su- 
permarket for stock-taking purposes would not be re- 
quired to identify motor vehicles. If each interrogator 
were required to identify all possible transponders, an 
unacceptably large amount of information would need 
to be stored In the interrogator, and the validation 
processing of the interrogator would become excessive. 
To cope with this situation, interrogators and transpond- 
ers intended for use with different categories of articles 
are allocated codes of different lengths. For example, 
an Identification system used in motor vehicle licence 
disc validation can be allocated codes which are 24 bits 
in length, which will not be interpreted as valid by an 
adjacent reader of vehicle registration numbers which 
operates with a 22 bit code. Even if transponders of the 
two systems are transmitting their response signals si- 
multaneously, the random or pseudo-random delays be- 
tween response signals will ensure that transponders of 
both systems will eventually be heard. 



1 . An identification system comprising an interrogator 
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and a plurality of transponders, 

the interrogator including transmitter means 
(30) for transmitting an interrogatbn signal to 
the transponders, receiver means (10) for re- 
ceiving response signals from the transpond- 
ers, and processor means (18) for identifying 
transponders from data in the response sig- 
nals; 

each transponder comprising receiver means 
(110, 116) for receiving the interrogation signal, 
a transponder clock generator (114), a code 
generator (112), transmitter means (110), and 
a modulator (118) connected to the code gen- 
erator, so that on receipt of the interrogation 
signal the transponder transmits a response 
signal containing data which identifies the 
transponder: 

the interrogator being adapted to detect suc- 
cessful identification of any transponder and to 
modify the interrogation signal to indicate suc- 
cessful identification, each transponder includ- 
ing means (116) responsive to a respective 
modification of the interrogation signal to cease 
transmission of its response sigrial 

characterised in that the interrogator includes 
clock extraction means (12. 20, 22, 24, 26) for ex- 
tracting a synchronising clock signal from a re- 
ceived response signal and modifying means to 
modify the interrogation signal synchronously with 
said synchronising clock signal. 

2. An identification system according to claim 1 where- 
in the clock extraction means extracts a transpond- 
er clock signal. 

3. An identification system according to claim 2 char- 
acterised in that the clock extraction means (12, 20, 
22, 24, 26) is adapted to derive said synchronising 
clock signal by following the frequency of the ex- 
tracted transponder clock signal. 

4. An identification system according to claim 3 char- 
acterised in that the clock extraction means In- 
cludes a voltage controlled oscillator (26) which 
generates the synchronising clock signal, and ex- 
tracted clock monitor means (20) which monitors 
the presence of the extracted transponder clock sig- 
nal and which controls the voltage controlled oscil- 
lator to maintain the frequency of the synchronising 
clock signal constant in the absence of the extract- 
ed transponder clock signal. 

5. An identification system according to claim 4 char- 
acterised in that the interrogator includes timing ref- 
erence means (24) arranged to generate an output 
voltage for controlling the voltage controlled oscil- 



lator (26), the output voltage being related initially, 
when a transponder response signal is received, to 
the value of a synchronisation code in the trans- 
ponder response signal. 

5 

6. An identification system according to claim 5 char- 
acterised in that the timing reference means (24) is 
arranged to generate a voltage ramp, the voltage 
value reached by the ramp being related to the dli- 

10 ration of a synchronisation bit in the transponder re- 
sponse signal. 

7. An identification system according to any one of 
claims 2 to 6 characterised in that the modifying 

15 means is adapted to modify the Interrogation signal 
for a first predetermined number of transponder 
clock periods, a second predetermined number of 
transponder clock periods after successful identifi- 
cation ofthe transponder response signal by the in- 

20 terrogator. 

8. An identification system according to claim 7 char- 
acterised in that the interrogation signal is modified 
by being Interrupted. 

25 

9. An identification according to claim 7 or claim 8 
characterised in that the transponder includes logic 
circuitry (1 16) arranged to monitor the modification 
of the Interrogation signal and to cause the trans- 

30 ponder to cease transmission of its response signal 
only if the modification of the interrogation signal 
has a duration related to the duration of a predeter- 
mined number of transponder clock periods. 

35 10. An identification system according to claim 9 char- 
acterised in that the transponder logic circuitry (116) 
is arranged to monitor the rtiodification of the inter- 
rogation signal over a period corresponding to a sin- 
gle transponder clock period. 

40 

11. An identification system according to any one of 
claims 7 to 10 characterised in that the modifying 
means is adapted to modify the interrogation signal 
at least a second time for a third predetermined 

45 number of transponder clock periods. 

12. An identification system according to claim 11 char- 
acterised in that the modifying means is adapted to 
modify the interrogation signal the second time a 

50 fourth predetermined number of transponder clock 
periods after successful reception of the transpond- 
er response signal by the interrogator. 

1 3. An identification system according to claim 1 2 char- 
55 acterised in that the transponder includes control 

means (148, 152. SI) arranged to detect the sec- 
ond modification of the interrogation signal and to 
disable the transponder for a predetermined time 
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after the transponder ceases to receive the interro- 
gation signal. 

14. An identification system according to claim 1 3 char- 
acterised in that the predetermined time is deter- 
mined by a timing circuit comprising a charge stor- 
age device (Cj) which Is arranged to be charged by 
energy derived from the interrogation signal, and to 
be discharged at a controlled rate after the trans- 
ponder ceases to receive the interrogation signal. 

15. An identification system according to any one of 
claims 1 to 1 4 characterised in that the modification 
of the interrogation signal comprises a transition 
which occurs at a controlled rate. 

16. An identification system according to claim 1 char- 
acterised in that the means (116) responsive to a 
modification of the Interrogation signal is adapted 
to disable the transponder for a predetermined pe- 
riod of time. 

17. An identification system according to claim 1 3 or 14 
characterised in that the transponder is adapted to 

begin responding to interrogation signals after be- 
ing disabled for the predetermined time. 

18. An identification system according to claim 1 7 char- 
acterised in that the transponder is adapted to begin 

transmission upon re-entering an interrogation field 
created by an interrogation signal. 

19. A transponder comprising receiver means (110, 
116) for receiving an interrogation signal, a trans- 
ponder clock generator (1 14), a code generator 
(112), transmitter means (110), and a modulator 
(118) connected to the code generator, so that on 
receipt of the interrogation signal the transponder 
transmits a response signal containing data which 
identifies the transponder, the transponder further 
comprising Indicating means (116) responsive to a 
respective modification of the interrogation signal 
indicating successful identification, characterised 
in that the indicating means causes transmission 
of the response signal to cease If the interrogation 
signal is modified synchronously with said trans- 
ponder clock signal. 

20. A transponder according to claim 19 characterised 
in that the indicating means Includes logic circuitry 
(116) arranged to monitor the modification of the in- 
terrogation signal and to cause the transponder to 
cease transmission of its response signal only if the 
modification of the interrogation signal has a dura- 
tion related to the duration of a predetemnined 
number of transponder clock periods. 

21 . A transponder according to claim 20 characterised 



in that the transponder logic circuitry (116) is ar- 
ranged to monitor the modification of the interroga- 
tion signal over a period corresponding to a single 
transponder clock period. 

5 

22. A transponder according to any one of claims 1 9 to 

21 characterised in that the Indicating means (116) 
responsive to a modification of the interrogation sig- 
nal is adapted to disable the transponder for a pre- 

10 determined period of time. 

23. A transponder according to any one of claims 1 9 to 

22 characterised in that the transponder includes 
control means (148. 152, S1) arranged to detect a 

IS second modification of the interrogation signal and 
to disable the transponder for a predetermined pe- 
riod of time after the transponder ceases to receive 
the interrogation signal. 

20 24. A transponder according to claim 22 or claim 23 
characterised in that the predetermined time is de- 
termined by a timing circuit comprising a charge 
storage device (CT) which is arranged to be 
charged by energy derived from the interrogation 

2S signal, and to be discharged at a controlled rate af- 
ter the transponder ceases to receive the interroga- 
tion signal. 

25. A transponder according to claim 19 to 24 charac- 

30 terised in that the transponder is adapted to begin 
re-transmitting response signals a predetermined 
period after the response signal has ceased. 

26. A transponder according to claim 23 or 24 charac- 

35 terised in that the transponder is adapted to begin 
re-transmitting response signals after being disa- 
bled for the predetermined time. 

27. A transponder according to claim 25 or 26 charac- 
40 terised In that the transponder is adapted to begin 

transmission upon re-entering an interrogation field 
created by an interrogation signal. 

28. An interrogator for identifying a plurality of trans- 
45 ponders comprising 



transmitter means (30) for transmitting an inter- 
rogation signal, receiver means (10) for receiv- 
ing response signals the transponders, proces- 

50 sor means (18) for Identifying transponders 

from data in the response signals, the interro- 
gator being adapted to detect successful iden- 
tification of any transponder and to modify the 
interrogation signal to indicate successful iden- 

55 tification, 

characterised in that the Interrogator includes 
clock extraction means (12, 20, 22, 24, 26) for ex- 
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trading a synchronising clock signal from a re- 
ceived response signal and means to modify the in- 
terrogation signal synchronously with said synchro- 
nising cbck signal. 

5 

29. An interrogator according to claim 28 characterised 
in that the clock extraction means includes a voltage 
controlled oscillator (26) which generates the syn- 
chronising clock signal, and extracted clock monitor 
means (20) which monitors the presence of the re- io 
sponse signal and which controls the voltage con- 
trolled oscillator to maintain the frequency of the 
synchronising clock signal constant in the absence 
of the response signal. 



30. An interrogator according to claim 29 characterised 
in that it includes timing reference means (24) ar- 
ranged to generate an output voltage for controlling 
the voltage controlled oscillator (26), the output volt- 
age being related initially, when a response signal 
is received, to the value of a synchronisation code 
In the response signal. 

31 . An Interrogator according to claim 30 characterised 

in that the timing reference means (24) is arranged 
to generate a voltage ramp, the voltage value 
reached by the ramp being related to the duration 
of a synchronisation bit in the response signal. 



37. A method of identifying a plurality of transponders 
comprising the steps of 

transmitting an interrogation signal to the trans- 
ponders, 

each transponder receiving the interrogation 
and transmitting a signal, containing data, in re- 
sponse, 

receiving the response signals from the trans- 
ponders, 

identifying transponders from data In the re- 
sponse signals, 

detecting successful identification of any trans- 
ponder, 

modifying the interrogation signal to indicate 
such successful identification, thereby causing 
a respective transponder to cease transmitting 
its response signal, 

20 characterised In that a synchronising clock signal 
is derived from a received response signal and the 
interrogation signal is modified synchronously with 
said synchronising clock signal. 

25 38. A method of identifying a plurality of transponders 
according to claim 37 characterised in that the syn- 
chronising clock signal is maintained when the re- 
ceived response signal ceases. 



32. An interrogator according to any one of claims 28 
to 31 characterised in that it is adapted to modify 
the interrogation signal for a first predetermined 
number of synchronising clock periods, a second 
predetermined number of synchronising clock peri- 
ods after successful reception of the response sig- 
nal by the interrogator. 

33. An interrogator according to claim 28 characterised 
in that the interrogation signal is modified by being 
interrupted. 

34. An interrogator according to any one of claims 28 
to 33 characterised in that it is adapted to modify 
the interrogation signal at least a second time for a 
third predetermined number of synchronising clock 

periods. 

35. An Interrogator according to claim 34 characterised 
in that the interrogator Is adapted to modify the in- 
terrogation signal the second time a fourth a fourth 
predetermined number of synchronising clock peri- 
ods after successful reception of the response sig- 
nal by the inten'ogator. 

36. An interrogator according to any one of claims 28 
to 35 characterised in that the modification of the 
interrogation signal comprises a transition which 
occurs at a controlled rate. 



30 39. A method of identifying a plurality of transponders 
according to claim 37 characterised in that the in- 
terrogation signal is modified for a predetermined 
number of pseudo clock periods. 

35 40. A method of identifying a plurality of transponders 
according to claim 39 characterised in that the mod- 
ification occurs a second predetermined number of 
clock periods after successful identification. 

40 41. A method of identifying a plurality of transponders 
according to claim 37 characterised in that the in- 
terrogation signal is modified by being Interrupted. 

42. A method of identifying a plurality of transponders 
45 according to claim 37 characterised in that the mod- 
ification disables the respective transponder for a 
predetermined time. 

43. A method of identifying a plurality of transponders 
50 according to claim 37 characterised in that the mod- 
ification of the interrogation signal is a transition 
which occurs at a controlled rate. 



1. Identifizierungssystem, das ein Abfragegerat und 
eine Mehrzahl von transpondern umfa3t, 
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wobei das Abfragegerat eine Sendereinrich- 
tung (30) zum Senden eines Abf ragesignals an 
die Transponder, eine Empfangereinrichtung 
(10) zum Empfangen von Antwortsignalen von 
den Transpondern, und eine Prozessoreinrich- s 
tung (18) zum Identlflzieren von Transpondern 
aus Daten in den Antv\/ortslgnalen beinhaltet; 
wobei jeder Transponder eine Empfangerein- 
richtung (1 1 0, 1 16) zum Empfangen des Abf ra- 
gesignals, einen Transpondertaktgenerator io 
(114), einen Codegenerator (112), eine Sen- 
dereinrichtung (110) und einen mit dem Code- 
generator verbundenen IVIodulator (118) um- 
fa3t, so da3 der Transponder be! Empfang des 
Abfrageslgnais ein Antwortsignal sendet, das is 
den Transponder identifizierende Daten ent- 
halt; 

wobei das Abfragegerat daran angepaBt ist, er- 
folgreiche Identifizierung jeglichen Transpon- 
ders zu detektieren und das Abfragesignal zu 20 
modifizieren, um erfotgreiche Identifizierung 
anzuzeigen, jeder Transponder eine Einrich- 
tung (1 1 6) beinhaltet, die auf eine jeweilige Mo- 
difikation des Abf ragesignals anspricht. um das 
Senden seines Antwortsignals einzustellen, 2S 

dadurch gekennzeichnet, da3 das Abfragegerat ei- 
ne Taktextraktionseinrichtung (1 2, 20, 22, 24, 26) 
zum Extrahieren eines synchronisierenden Taktsi- 
gnals aus sinem empfahgenen Antwortsignal und 30 
eine Modifiziereinrichtung zum Modifizieren des 
Abfrageslgnais synch ron zu dem synch ronisieren^ 
den Taktsignal beinhaltet. 

2. Identifizierungssystem nach Anspruch 1 , worin die 3S 
Taktextraktionseinrichtung ein Transpondertaktsi- 
gnal extrahiert. 

3. Identifizierungssystem nach Anspruch 2, dadurch 
gekennzeichnet, da3 die Taktextraktlonseinrich- 40 
tung (12, 20, 22, 24, 26) daran angepaBt ist, das 
synchronisierende Taktsignal durch Verfolgen der 
Frequenz des extrahierten Transpondertaktsignais 
abzuleiten. 

45 

4. Identifizierungssystem nach Anspruch 3, dadurch 
gekennzeichnet, daB die Taktextraktionseinrich- 
tung einen spannungsgesteuerten Oszillator (26), 
der das synchronisierende Taktsignal erzeugt, und 
eine Uberwachungseinrlchtung (20) fur extrahier- so 
ten Takt, die das Vorhandensein des extrahierten 
Transpondertaktsignais uberwacht und die den 
spannungsgesteuerten Oszillator steuert, um die 
Frequenz des synchronisierenden Taktsignals in 
Abwesenheit des extrahierten Transpondertaktsi- ss 
gnals konstant zu halten, beinhaltet. 

5. Identifizierungssystem nach Anspruch 4, dadurch 



gekennzeichnet, daB das Abfragegerat eine Zeit- 
steuerungsreferenzetnrichtung (24) beinhaltet, die 
dazu eingerichtet ist, eine Ausgangsspannung zum 
Steuern des spannungsgesteuerten Oszillators 
(26) zu erzeugen, wobei die Ausgangsspannung zu 
Anfang, wenn ein Transponderantwortsignal emp- 
fangen wird, mit dem Wert eines Synchronisie- 
rungscodes im Transponderantwortsignal in Bezie- 
hung steht. 

6. Identifizierungssystem nach Anspruch 5, dadurch 
gekennzeichnet, daB die Zeitsteuerungsreferenz- 
einrichtung (24) dazu eingerichtet ist, eine Span- 
nungsrampe zu erzeugen, wobei der durch die 
Rampe erreichte Spannungswert mit der Datier ei- 
nes Synch ronisierungsbits im Transponderantwort- 
signal In Beziehung steht. 

7. Identifizierungssystem nach jedem der Anspruche 
2 bis 6, dadurch gekennzeichnet. daB die Modifi- 
ziereinrichtung daran angepaBt ist, das Abfragesi- 
gnal eine zwelte vorbestimmte Anzahl von Trans- 
pondertaktperioden nach erfolgreicher Identifizie- 
rung des Transponderantwortsignals durch das Ab- 
fragegerat fur eine erste vorbestimmte Anzahl von 
Transpondertaktperioden zu modifizieren. 

8. Identifizierungssystem nach Anspruch 7, dadurch 
gekennzeichnet, daB das Abfragesignal modifiziert 
wird, indem es unterbrochen wird. 

9. Identifizierungssystem nach Anspruch 7 oder 8, da- 
durch gekennzeichnet, daB der Transponder Logik- 
schaltungen (116) beinhaltet, die dazu eingerichtet 
sind, die Modifikation des Abfrageslgnais zu Ober- 
wachen undzu bewirken, daB der Transponder das 
Senden seines Antwortsignals nur einstellt, falls die 
Modifikation des Abfrageslgnais eine mit derDauer 
einer vorbestimmten Anzahl von Transpondertakt- 
perioden in Beziehung stehends Dauer auf weist. 

10. Identifizierungssystem nach Anspruch 9, dadurch 
gekennzeichnet, daB die Logikschattungen (116) 
des Transponders dazu eingerichtet sind, die Mo- 
difikation des Abfrageslgnais uber eine einer einzel- 
nen Transpondertaktperiode entsprechende Peri- 
ode zu uberwachen. 

11. Identifizierungssystem nach jedem der Anspruche 

7 bis 10. dadurch gekennzeichnet, daB die Modifi- 
ziereinrichtung daran angepaBt ist, das Abfragesi- 
gnal wenigstens ein zweites Mai fur eine dritte vor- 
bestimmte Abzahl von Transpondertaktperioden zu 
modifizieren. 

12. Identifizierungssystem nach Anspruch 11, dadurch 
gekennzeichnet, daB die Modifiziereinrichtung dar- 
an angepaBt ist, das Abfragesignal eine vierte vor- 
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bestimmte Anzahl von Transponderlaktperioden 
nach erfolgreichen Empfang des Transponderant- 
wortsignals durch das Abfragegerat das zweite Mai 
zu modifizieren. 

5 

13. Identifizierungssystem nach Anspruch 12, dadurch 
gekennzeichnet. daB der Transponder eine Steuer- 
einrichtung (148, 152, S1) beinhaltet, die dazu ein- 
gerichtet ist, die zweite Modifikation des Abfragesi- 
gnals zu detektieren und den Transponder fur eine io 
vorbestimmte Zeit abzusclialten, nachdem der 
Transponder das Abfragesignai nicht mehr emp- 
fangt. 

14. Identifizierungssystem nach Anspruch 13, dadurch is 
gekennzeichnet, daB die vorbestimmte Zeit durch 
eine Zeitsteuerschaltung bestlmmt wird, die eine 
Ladungsspeichervorrichtung (Cj), die dazu einge- 
richtet ist, durch aus dem Abfragesignai abgeleitete 
Energie geladen zu werden und mit einer kontrol- 20 
lierten Rate entladen zu werden, nachdem der 
Transponder das Abfragesignai nicht mehr emp- 
langt, umfaBt. 

15. Identifizierungssystem nach jedem der Anspruche 2S 
1 bis 14, dadurch gekennzeichnet, daB die Modifi- 
kation des Abfragesignals einen Ubergang umfaBt, 
der mit einer kontroliierten Rate stattflndet. 

16. Identifizierungssystem nach Anspruch 1, dadurch 50 
gekennzeichnet. daB die aut eine Modifikation des 
Abfragesignals ansprechende Einrlchtung (116) 
daran angepaBt ist, den Transponder fur einen vor* 
bestimmten Zeitrauni abzuschalten. 

35 

17. Identifizierungssystem nach Anspruch ISoder 14, 
dadurch gekennzeichnet, daB der Transponder 
daran angepaBt ist, mit dem Antworten auf Abfra- 
gesignals zu beginnen, nachdem er f Qr die vorbe- 
stimmte Zeit abgeschaltet war. 4o 

18. Identifizierungssystem nach Anspruch 17, dadurch 
gekennzeichnet, daB der Transponder daran ange- 
paBt ist, beim Wiedereintreten in ein durch ein Ab- 
fragesignai erzeugtes Abf ragef eld mit dem Senden 4S 
zu beginnen. 

19. Transponder, der eine Empfangereinrichtung (110, 
116) zum Empfangen eines Abfragesignals, einen 
Transpondertaktgenerator (114), einen Codegene- so 
rator(112), eine Sendereinrlchtung (110) und einen 

mit dem Codegenerator verbundenen Modulator 
(118) umfaBt, so daB der Transponder bei Empfang 
des Abfragesignals ein Antwortslgnal sendet, das 
den Transponder identifizierende Daten enthalt, ss 
wobei der Transponder ferner eine auf eine jeweili- 
ge Modifikation des Abfragesignals, die erfolgrel- 
che identifizierung angibt, ansprechende Anzeige- 



einrichtung (116) umfaBt, 

dadurch gekennzeichnet, daB die Anzeigeeinrich- 
tung bewirkt, daB das Senden des Antwortsignats 
endet, falls das Abfragesignai synchron zu dem 
Transpondertaktsignal modlfiziert wird. 

20. Transponder nach Anspruch 1 9, dadurch gekenn- 
zeichnet, daB die Anzeigeeinrichtung Logikschal- 
tungen (116) beinhaltet, die dazu elngerichtet sind, 
die Modifikation des Abfragesignals zu Oberwachen 
und zu bewirken, daB der Transponder das Senden 
seines Antwortsignals nur einstellt, falls die Modifi- 
kation des Abfragesignals eine mit der Dauer einer 
vorbestimmten Anzahl von Transpondertaktperi- 
oden in Beziehung stehende Dauer aufweist. 

21. Transponder nach Anspruch 20, dadurch gekenn- 
zeichnet, daB die Transponderlogikschattungen 
(116) dazu elngerichtet sind, die Modifikation des 
Abfragesignals uber eine einer einzelnen Trans- 
pondertaktperiode entsprechende Periode zu Ober- 
wachen. 

22. Transponder nach jedem der AnsprQche 1 9 bis 21 , 
dadurch gekennzeichnet, daB die auf eine Modifi- 
kation des Abfragesignals ansprechende Anzeige- 
einrichtung (116) daran angepaBt ist, den Trans- 
ponder fur einen vorbestimmten Zeitraum abzu- 
schalten. 

23. Transponder nach jedem der Anspruche 1 9 bis 22, 
dadurch gekennzeichnet, daB der Transponder ei- 
ne Steuerelnrichtung (148, 152, SI) beinhaltet, die 
dazu eingerichtet ist, eine zweite Modifikation des 
Abfragesignals zu detektieren und den Transpon- 
der fur einen vorbestimmten Zeitraum abzuschal- 
ten, nachdem der Transponder das Antwortslgnal 
nicht mehr empfangt, 

24. Transponder nach Anspruch 22 Oder 23, dadurch 
gekennzeichnet, daB die vorbestimmte Zeit durch 
eine Zeitsteuerschaltung bestimmt wird, die eine 
Ladungsspeichervorrichtung (Cj), die dazu elnge- 
richtet ist, durch aus dem Abf ragesignal abgeleitete 
Energie geladen zu werden und mit einer kontrol- 
iierten Rate entladen zu werden. nachdem der 
Transponder das Abfragesignai nicht mehr emp- 
fangt, umfaBt. 

25. Transponder nach Anspruch 19 bis 24, dadurch ge- 
kennzeichnet, daB der Transponder daran ange- 
paBt ist, eine vorbestimmten Zeitraum nachdem 
das Antwortslgnal aufgehort hat mit dem erneuten 
Senden von Antwortsignalen zu beginnen. 

26. Transponder nach Anspruch 23 oder 24, dadurch 
gekennzeichnet, daB der Transponder daran ange- 
paBt ist, mit dem erneuten Senden von Antwortsi- 
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gnalen zu beginnen, nachdem er fur den vorbe- 
stimmten Zeitraum abgeschaltet war. 

27. Transponder nach Anspruch 25 Oder 26, dadurch 
gekennzeichnet, da3 der Transponder daran ange- 
pa3t ist, beim Wiedereintreten In ein durch ein Ab- 
f ragesignai erzeugtes Abf ragefeid mit dem Senden 
zu beginnen. 

28. Abf ragegerat zum Identifizieren einer Mehrzahl von 
Transpondern, das umfaBt: 

eine Sendereinrichtung (30) zum Senden eines 
Abfragesignals, eine Ennpfangereinrlchtung 
(10) zum Empfangen von Antwortsignalen der 
Transponder, eine Prozessoreinrichtung (18) 
zum Identifizieren von Transpondern aus Da- 
ten in den Antwortsignalen, wobei das Abfrage- 
gerat daran angepa3t ist, erfolgreiche Identlfl- 
zierung jeglichen Transponders zu detektieren 
und das Abfragesignat zu modifizleren, um er- 
folgreiche Identifizierung anzuzelgen, 

dadurch gekennzeichnet, daQ das Abf ragegerat ei- 
ne Taktextraktionseinrichtung (1 2, 20, 22, 24, 26) 
zum Extrahieren eines synchronisierenden Taktsi- 
gnais aus einem empfangenen Antwortsignal und 
eine Einrichtung zum Modifizleren des Abfragesi- 
gnals synch ron zu dem synchronisierenden Taktsl- 
gnal belnhaltet. 

29. Abf ragegerat nach Anspruch 28, dadurch gekenn- 
zeichnet, da3 die Taktextraktionseinrichtung einen 
spannungsgesteuerten Oszillator (26), der das syn- 
chronisierende Taktsignal erzeugt, und eine Uber- 
wachungseinrichtung (20) fur extrahierten Takt, die 
das Vorhandensein des Antwortsignals uberwacht 
und die den spannungsgesteuerten Oszillator steu- 
ert, um die Frequenz des synchronisierenden Takt- 
signals in Abwesenheit des Antwortsignals kon- 
stant zu hatten, beinhaltet. 

30. Abf ragegerat nach Anspruch 29, dadurch gekenn- 
zeichnet, daB es eine Zeltsteuerungsreferenzein- 
richtung (24) beinhaltet, die dazu eingerichtet ist, ei- 
ne Ausgangsspannung zum Steuern des span- 
nungsgesteuerten Oszillators (26) zu erzeugen, 
wobei die Ausgangsspannung zu Anfang, wenn ein 
Antwortsignal empfangen wird, mit dem Wert eines 
Synchronisierungscodes im Antwortsignal In Bezie- 
hung steht. 

31. Abf ragegerat nach Anspruch X, dadurch gekenn- 
zeichnet. daB die Zeitsteuerungsreferenzelnrich- 
tung (24) dazu eingerichtet ist, eine Spannungs- 
rampe zu erzeugen, wobei der durch die Rampe er- 
reichte Spannungswert mit der Dauer eines Syn- 
chronisierungsbits im Antwortsignal in Beziehung 



steht. 

32. Abf ragegerat nach jedem der Anspruche 28 bis 31 , 
dadurch gekennzeichnet, da3 es daran angepaBt 

s ist, das Abfrageslgnal eine zweite vorbestimmte 
Anzahl von synchronisierenden Taktperioden nach 
erfolgreichen Empfang des Antwortsignals durch 
das Abf ragegerat fur eine erste vorbestimmte An- 
zahl von synchronisierenden Taktperioden zu mo- 

10 difizieren. 

33. Abfragegerat nach Anspruch 28, dadurch gekenn- 
zeichnet, daB das Abfrageslgnal modifiziert wird, in- 
dem es unterbrochen wird. 

IS 

34. Abfragegerat nach jedem der Anspruche 28 bis 33, 
dadurch gekennzeichnet, daB es daran angepaBt 
ist, das Abfrageslgnal fur eine dritte Anzahl von syn- 
chronisierenden Taktperioden wenigstens ein zwei- 

20 tes Mai zu modifizleren. 

35. Abfragegerat nach Anspruch 34, dadurch gekenn- 
zeichnet, daB das Abf ragegerat daran angepaBt ist, 
das Abfrageslgnal eine vierte vorbestimmte Anzahl 

25 von synchronisierenden Taktperioden nach erfolg- 
reichen Empfang des Antwortsignals durch das Ab- 
fragegerat das zweite Mai zu modifizleren. 

36. Abfragegerat nach jedem der AnsprOche 28 bis 35, 

30 dadurch gekennzeichnet, daB die Modifikation des 
Abfragesignals einen Obergang umfaBt, der mit 
kontrollierter Rate stattfindet. 

37. Verfahren zum Identifizieren einer Mehrzahl von 
35 Transpondern, mit den Schritten: 

Senden eines Abfragesignals an die Transpon- 
der, 

wobei jeder Transponder die Abf rage empfangt 
40 und als Antwort ein Daten enthaltendes Signal 

sendet, 

Empfangen der Antwortsignale von den Trans- 
pondern, 

Identifizieren von Transpondern aus Daten in 
4S den Antwortsignalen, 

Detektieren erfolgreicher Identifizierung jegli- 
chen Transponders, 

Modif izieren des Abfragesignals, um derartige 
erfolgreiche Identifizierung anzuzeigen, da- 
50 durch Bewirken, daB ein jeweiliger Transpon- 

der das Senden seines Antwortsignals einstellt. 

dadurch gekennzeichnet, daB ein synch ron isieren- 
des Taktsignal von einem empfangenen Antwortsi- 
55 gnal abgeleitet wird und das Abfrageslgnal syn- 
chron zu dem synchronisierenden Taktsignal modj- 
fizlert wird. 
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38. Verfahren zum (dentifizieren einer Mehrzahl von 
Transpondern nach Anspruch 37, dadurch gekenn- 
zeichnet, da(3 das synchronisierende Taktstgnal 
aufrechterhalten wird, wenn das empfangene Ant- 
wortsignal endet. 

39. Verfahren zum Identifizieren einer Mehrzahl von 
Transpondern nach Anspruch 37, dadurch gekenn- 
zeichnet, daG das Abfragesignal fur eine vorbe- 
stimmte Anzahl von Pseudotaktperioden modifi- 
ziert wird. 

40. Verfahren zum Identifizieren einer Mehrzahl von 
Transpondern nach Anspruch 39, dadurch gekenn- 
zeichnet, daQ die Modifikation eine zweite vorbe- 
stimmte Anzahl von Taktperioden nach erfolgrei- 
cher Identifizierung stattflndet 

41. Verfahren zum Identifizieren einer Mehrzahl von 

Transpondern nach Anspruch 37, dadurch gekenn- 
zeichnet, daft das Abfragesignal mod if iziert wird, in- 
dem es unterbrochen wird. 

42. Verfahren zum Identifizieren einer Mehrzahl von 
Transpondern nach Anspruch 37, dadurch gekenn- 
zeichnet, daB die Modifikation den jeweiligen 
Transponder fur eine vorbestimmte Zeit abschaltet. 

43. Verfahren zum Identifizieren einer Mehrzahl von 
Transpondern nach Anspruch 37, dadurch gekenn- 
zeichnet, da3 die Modifikation des Abf ragesignals 
ein Ubergang ist, der mit kontrollierter Rate stattfln- 
det. 



Revendications 

1. Systeme d'identification comportant un interroga- 
teur et une plurality de transpondeurs, 

I'interrogateur comportant des moyens (30) for- 
mant emetteur pour emettre un signal d'inter- 
rogation vers les transpondeurs, des moyens 
(10) formant rScepteur pour recevoir des si- 
gnaux de reponse en provenance des trans- 
pondeurs, et des moyens (18) formant proces- 
seur pour identifier les transpondeurs h partir 
de donnees contenues dans les signaux de re- 
ponse, 

chaque transpondeur comportant des moyens 
(110, 116) formant recepteur pour recevoir fe 
signal d'interrogation, un g6n6rateur d'horloge 
de transpondeur (114), un g^ndrateur de code 
(112), des moyens (110) formant dmetteur, et 
un modulateur (18) relid au generateur de co- 
de, de sorte que, ^ la reception du signal d'in- 
terrogation, le transpondeur emette un signal 
de reponse contenant des donnees qui identi- 



fient !e transpondeur, 

I'interrogateur 6tant adapts pour d6tecter une 
identification reussie d'un transpondeur quet- 
conque et pour modifier le signal d'interrogation 
5 afin d'indiquer i'identification rdussie, chaque 

transpondeur induant des moyens (116) qui, 
en r6ponse k une modification respective du si- 
gnal d'interrogation, interrompent la transmis- 
sion de leur signal de rdponse 

10 

caract6ris6 en ce que I'interrogateur compor- 
te des moyens d'extraction d'horloge (12, 20, 22, 
24, 26) pour extraire un signal d'horloge de synchro- 
nisation k partir d'un signal de rdponse re^u et des 
IS moyens de modification pour modifier le signal d'in- 
terrogation en synchronisation avec ledit signal 
d'horloge de synchronisation. 

2. Systdme d'identification selon la revendication 1, 

20 dans lequel les moyens d'extraction d'horloge ex- 
traient un signal d'horloge de transpondeur. 

3. Syst6me d'identification selon la revendication 2, 
caract^risS en ce que les moyens d'extraction 

25 d'horloge (1 2, 20, 22, 24. 26) sont adaptes pour ob- 
tenir ledit signal d'horloge de synchronisation en 
suivant la frequence du signal d'horloge de trans- 
pondeur extrait. 

30 4. Systdme d'identification selon la revendication 3, 
caract6rls6 en ce que les moyens d'extraction 
d'horloge comportent un oscillateur command^ en 
tension (26) qui genfere le signal d'horloge de syn- 
chronisation, et des moyens de sun/elliance d'hor- 

35 loge extraite (20) qui surveillent la presence du si- 
gnal d'horloge de transpondeur extrait et qui com- 
mandent I'oscillateur commande en tension pour 
maintenir la frequence du signal d'horloge de syn- 
chronisatk)n k un niveau constant en I'absence du 

40 signal d'horbge de transpondeur extrait. 

5. Syst6me d'identification selon la revendication 4, 
caracterisd en ce que I'interrogateur comporte des 
moyens de r6f6rence de temporisation (24) congus 

45 pour generer une tension de sortie destin^e k com- 
mander I'oscillateur command^ en tension (26), la 
tension de sortie etant relive Initialement, lorsqu'un 
signal reponse de transpondeur est regu, k la valeur 
d'un code de synchronisation contenu dans le si- 

50 ghal de rdponse de transpondeur 

6. Systfeme d'identification selon la revendication 5, 
caract^ris6 en ce que les moyens de r6f6rence de 
temporisation (24) sont congus pour gdn^rer une 

55 rampe de tension, la valeur de la tension atteinte 
par la rampe etant reliee k la duree d'un bit de syn- 
chronisation dans le signal de reponse de transpon- 
deur. 
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7. Syst^me d'identificatlon selon I'une quelconque 
des revendications 2^6, caractdris^ en ce que les 
moyens de modification sont adapt^s pour modifier 
ie signal d'interrogation pendant un premier nombre 
prdddtermind de pdriodes d'horioge de transpon- 
deur, un second nombre pr^d6termin6 de pdrlodes 
d'horioge de transpondeur apr6s I'identification 
r^ussie du signal de r^ponse de transpondeur par 
I'interrogateur. 

8. Syst6me d'ldentificatjon selon la revendication 7, 
caracterise en ce que Ie signal d'interrogation est 
modlfie en ^tant interrompu. 

9. Systeme d'identtfication selon la revendication 7 ou 
8. caracterise en ce que Ie transpondeur comporte 
un circuit logique (116) con^u pour surveiller la mo- 
dification du signal d'interrogation et pour amener 
Ie transpondeur k cesser d'dmettre son signal de 
r6ponse uniquement si la modification du signal 
d'interrogation a une dur^e qui est relive k la dur^e 
d'un nombre pr^ddtermind de pdriodes d'horioge de 
transpondeur. 

10. Systeme d'Identiflcation selon la revendication 9, 
caract§ris6 en ce que Ie circuit logique (116) de 
transpondeur est congu pour surveiller la modifica- 
tion du signal d'interrogation pendant une periode 
qui correspond k une periode d'horioge de trans- 
pondeur unique. 

11. Systeme d'Identiflcation selon I'une quelconque 
des revendications 7 a 10, caracterise en ce que 
les moyens de modification sont adapt^s pour mo- 
difier Ie signal d'interrogation au molns une seconde 
fois pendant un trotsl^me nombre predetermine de 
perlodes d'horioge de transpondeur. 

12. Systeme d'identlfication selon la revendication 11, 
caracterise en ce que les moyens de modification 
sont adaptes pour modifier Ie signal d'interrogation, 
la seconde fois, un quatrldme nombre predetermine 
de perlodes d'horioge de transpondeur aprds la re- 
ception reussie du signal de reponse de transpon- 
deur par I'interrogateur. 

13. Systeme d' identification selon la revendication 12, 
caracterise en ce que Ie transpondeur comporte 
des moyens de commande (148, 152, SI ) congus 
pour detecter la seconde modification du signal d'in- 
terrogation et pour desactlver Ie transpondeur pen- 
dant un temps predetermine apres que Ie transpon- 
deur a cesse de recevoir Ie signal d'interrogation. 

14. Systeme d'ldentificatjon selon la revendication 13. 
caracterise en ce que Ie temps predetermine est de- 
termine par un circuit de temporisatlon constitu6 
d'un dispositif de stockage de charge (Cj) qui est 



con^u pour etre charge par I'energie obtenue k par- 
tir du signal d'interrogation, et pour etre decharge k 
une Vitesse commandee apres que Ie transpondeur 
a cesse de recevoir Ie signal d'interrogation. 

5 

15. Systeme d' identification selon I'une quelconque 
des revendications 1^14, caracterise en ce que la 
modification du signal d'interrogation comprend 
une transition qui survient k une vitesse comman- 
do dee. 

16. Systeme d'Identiflcation selon la revendication 1. 
caracterise en ce que les moyens (1 1 6), en reponse 
^ une modification du signal d'interrogation, sont 

^5 adaptes pour desactlver Ie transpondeur pendant 
une periode de temps predeterminee. 

17. Systeme d'Identiflcation selon la revendication 13 
ou 14, caracterise en ce que le transpondeur est 

20 adapte pour commencer a repondre aux signaux 
d'interrogation aprds avoir et6 d6sactive pendant Ie 
temps predetermine. 

18. Systeme d'Identiflcation selon la revendication 17, 
25 caracterise en ce que le transpondeur est adapte 

pour commencer une emission lors de la re-entree 
d'un champ d'interrogation cree par un signal d'in- 
terrogation. 

30 19. Transpondeur comportant des moyens (110, 116) 
formant recepteur pour recevoir un signal d'interro- 
gatlon, un generateur d'horioge de transpondeur 
(114), un generateur de code (112), des moyens 
(1 10) formant emetteur, et un mbdulateur (1 18) relie 

35 au generateur de code, de sorte que, a la reception 
du signal d'interrogation, le transpondeur 6mette un 
signal de reponse contenant des donnees qui Iden- 
tifient le transpondeur, le transpondeur comportant 
en outre des moyens d'indicatlon (116) qui, en re- 

40 ponse k une modification respective du signal d'in- 
terrogation, indiquent une identification reussie. ca- 
racterise en ce que les moyens d'indicatlon ame- 
nent remission du signal de reponse k cesser si le 
signal d'interrogation est modlfie en synchronisa- 

45 tion avec ledit signal d'horioge de transpondeur. 

20. Transpondeur selon la revendication 19, caracteri- 
se en ce que les moyens d' Indication comportent 
un circuit logique (116) congu pour surveiller la mo- 

50 dificatlon du signal d'interrogation et amener le 
transpondeur^ cesser remission de son signal de 
reponse uniquement si la modification du signal 
d'interrogation a une duree qui est reliee k la duree 
d'un nombre predetermine de perlodes d'horioge de 

55 transpondeur. 

21. Transpondeur selon la revendication 20, caracteri- 
se en ce que le circuit logique de transpondeur (116) 
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est congu pour survetller la modification du signal 
^interrogation pendant une p6riode qui correspond 
k une p^riode d'horloge de transpondeur unique. 

22. Transpondeur selon Tune quelconque des revendi- 
cations 19 a 21 , caract6ris6 en ce que les nnoyens 
d'indication (116), en r§ponse^une modification du 
signal d'interrogation, sont adapt^s pour d^sactiver 
la transpondeur pendant una pdrlode da temps prd- 
ddtermin^e. 

23. Transpondeur selon I'une quelconque des revendi- 
cations 1 9 ^ 22, caracteris^ en ce que le transpon- 
deur comporte des moyens de commande (148, 
152, S1) congus pour d^tecter une seconde modi- 
fication du signal d'interrogation et pour desactiver 
le transpondeur pendant une periode predetermi- 
nee de temps aprds que le transpondeur a cess6 
de recevoir la signal d'interrogation. 

24. Transpondeur selon la revendication 22 ou 23, ca- 
ract6ris6 en ce que le temps predetermine est d6- 
termind par un circuit de temporisation, constitue 
d'un dispositif de stockage de charge (CT), qui est 
con?u pour etre charge par I'energie obtenue a par- 
tir du signal d'interrogation, et pour §tre d6charg§ 6 
une Vitesse command6e aprds que le transpondeur 
a cesse de recevoir le signal d'interrogation. 

25. Transpondeur selon I'une quelconque des revendi- 
cations 19 ^ 24, caract^ris^ en ce que le transpon- 
deur est adapte pour commencer ^ emettre des si- 
gnaux de reponse une periode predeterminee 
apr^s que la signal de r^ponsa a cassd. 

26. Transpondeur selon la revendication 23 ou 24, ca- 
ract6rise en ce que le transpondeur est adapte pour 
commencer a emettre des slgnaux de reponse 
apr6s avoir 6X6 d6sactiv6 pendant la temps pr6d^- 
termind. 

27. Transpondeur selon la revendication 25 ou 26, ca- 
racterise en ce que le transpondeur est adapts pour 
commencer une Emission lors da la r6-entr6e d'un 
champ d'informatlon cr66 par un signal d'interroga- 
tion. 

28. Interrogateur pour identifier une plurality de trans< 
pondeurs, comportant 



d'un transpondeur quelconque et pour modifier 
le signal d'interrogation afin d'indiquer Tidenti- 
fication r^ussie, 

5 caract6ris6 en ce que ('interrogateur compor- 

te des moyens d'extraction d'horloge (12, 20, 22, 
24, 26) pour extraire un signal d'horloge de synchro- 
nisation k partir d'un signal de reponse regu et des 
moyens pour modifier le signal d'interrogation en 

10 synchronisation avec ledit signal d'horloge de syn- 
chronisation. 

29. Interrogateur selon la revendication 26, caract§ris6 
en ce que las moyens d'extraction d'horloge corn- 
's portent un oscillateur command^ en tension (26) 

qui ginere le signal d'horloge de synchronisation, 
et des moyens de surveillance d'horloge extraite 
(20) qui surveille la presence du signal de reponse 
et qui commandant I'oscillataur command^ en ten- 
20 sion pou r maintenir la frequence du signal d'horloge 
de synchronisation k un niveau constant en I'absen- 
ca du signal de reponse. 

30. Interrogateur selon la revendication 29, caract6ris6 
^5 en ce qu'll comporte des moyens de reference de 

temporisation (24) congus pour g6n6rer une ten- 
sion de sortie destinee k commander I'oscillateur 
commande en tension (26), la tension de sortie 
dtaht relive initlalement, lorsqu'un signal de r^pon- 
30 se est regu, k la valeur d'un code de synchronisation 
contenu dans le signal de reponse. 

31. Interrogateur selon la revendication 30, caracterise 
en ce que les moyens de r^fSrence de temporisa- 

35 tion (24) sont congus pour generer une rampe de 
tension, la valeur de la tension atteinte par la rampe 
etant reliee a la duree d'un bit de synchronisation 
dans le signal de reponse. 

40 32. Interrogateur selon I'une quelconque des revendi- 
cations 28 ^ 31 , caract6ris6 en ce qu'il est adaptd 
pour modifier le signal d'interrogation pendant un 
premier nombre pr^d^termind de periodes d'horlo- 
ge de synchronisation, un second nombre pr6dS- 
45 termine de periodes d'horloge de synchronisation 
apr^s la reception r^ussie du signal de reponse par 
r interrogateur. 

33. Interrogateur selon la revendication 26, caract6ris6 
so en ce que le signal d'interrogation est modifi6 en 

etant interrompu. 

34. Interrogateur selon I'une quelconque des revendi- 
cations 28 k 33, caract6ris6 en ce qu'il est adapts 
pour modifier le signal d'interrogation au moins une 
seconde fois pendant un trolsi^me nombre prede- 
termine de periodes d'horloge de synchronisation. 



des moyens (30) formant emetteur pour Emet- 
tre un signal d'interrogation, des moyens (10) 
formant r^cepteur pour recevoir les signaux de 
rdponse de transpondaurs, das moyens (18) 
formant processeur pour identifier les trans- 5S 
pondeurs k partir de donn^es contenues dans 
les signaux de reponse, I'interrogateur etant 
adapte pour d^tecter une identification reussie 
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35. Interrogateur seion la revendication 34, caracterise 
en ce que I'interrogateur est adapts pour modifier 
le signal d'lnterrogation, la seconde fois, un quatrl^- 
me nombre predetermine de pdrlcxjes d'horloge de 
synchronisation apr^s la reception r^ussie du si- 
gnal de r^ponse par I'interrogateur. 

36. Interrogateur selon Tune quelconque des revendi- 
cations 28 k 35, caracterise en ce que la modifica- 
tion du signal d'lnterrogation comprend une transi- 
tion qui survient k une vitesse commandee. 

37. Procede pour identifier une pluralite de transpon- 
deurs, comportant les etapes consistant k 

emettre un signal d'lnterrogation vers les trans- 
pondeurs, 

chaque transpondeur recevant le signal d'inter- 
rogatbn et emettant un signal, contenant des 

donnees, en reponse, 

recevoir les signaux de reponse en provenance 
des transpondeurs, 

Identifier les transpondeurs k parti r des don- 
nees contenues dans les signaux de reponse, 
detecter une Identification reussie d'un trans- 
pondeur quelconque, 

modifier le signal d'interrogation pour indiquer 
une telle identification reussie, pour amener 
ainsi un transpondeur respectrf k cesser 
d'emettre son signal de reponse, 

caracterise en ce qu'un signal d'horloge de 
synchronisation est obtenu a partir d'un signal de 
reponse re^u et le signal d'interrogation est modifie 
en synchronisation avec iedit signal d'horloge de 

synchronisation. 

38. Procede pour identifier une pluralite de transpon- 
deurs selon la revendication 37, caracterise en ce 
que le signal d'horloge de synchronisation est main- 
tenu lorsque le signal de reponse regu cesse. 

39. Procede pour identifier une pluralite de transpon- 
deurs selon la revendication 37, caracterise en ce 
que le signal d'interrogation est modifie pendant un 
nombre predetermine de pseudo periodes d'horlo- 
ge. 

40. Procede pour identifier une pluralite de transpon- 
deurs selon la revendication 39, caracterise en ce 
que la modification survient un second nombre pre- 
determine de periodes d'horloge apr^s I'identifica- 
tion reussie. 

41. Procede pour identifier une pluralite de transpon- 
deurs selon la revendication 37^ caracterise en ce 
que le signal d'interrogation est modifie en etant in- 
terrompu. 



42. Procede pour identifier une pluralite de transpon- 
deurs selon la revendication 37, caracterise en ce 
que la modification desactive le transpondeur res- 
pectif pendant un temps predetermine. 

5 

43. Procede pour identifier une pluralite de transpon- 
deurs selon la revendication 37, caracterise en ce 
que la modification du signal d'interrogation est une 
transition qui survient k une vitesse commandee. 
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